Computing multiple cell kinetic properties from a single time point.
New developments in experimental procedures have made it necessary to extend the theory for describing the movement of a population of cells and estimating the kinetic properties of the population. The new procedures are based on the use of fluorescent monoclonal antibodies to halogenated analogues of thymidine, which are incorporated as a label into cells during DNA synthesis. These populations may be examined by dual-parameter flow cytometry to discriminate between the labelled and unlabelled populations of cells and define their position within the DNA reproductive cycle. A particular need exists for a theory that can be used for measurements of tumors in which many cells are not actively cycling and only a single time point can be obtained. In order to develop a useful theory for evaluating the kinetic properties of the cells observed by these techniques, the standard methods of theoretical cell kinetics have been recast in a form that is amenable to the type of analysis demanded by these constraints and a novel method for the rapid analysis of the kinetic properties of the cell population is presented. The method is shown to yield a direct measurement for the population doubling time from a single time point as well as estimates for the transit times through each phase of the cell cycle. The method which is approximately linear is shown to be robust to the effects of different assumptions about the distribution of transit times as well as being insensitive to the effects of variation in the transit times of the cells. The methodology developed in this paper may also be used to examine other theoretical methods of computing kinetic properties.